Abstract
Introduction
Most small ruminants in Ghana are farmed under the extensive system and as a result grow slowly (Ngere, 1973) . Extensive production systems are characterized by shortage of quality feed, limited watering points and the presence of transhumant herders whose cattle grazing activities erode vegetation cover. Additionally, livestock and crop enterprises are weakly integrated to facilitate efficient nutrient capture.
The challenge is to develop strategies to intensify sheep and goat farming and integrate it into cereallegume cropping systems that are characteristic of the area to increase household food and income without degrading the natural resources. One major weakness with experimental setups is that, many trials are carried out in a controlled environment which is a significant departure from the complex contexts of
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Virtually all males in the flock were not more than a year old (Table 2) . Avornyo et al (2007) in a baseline study observed mating ratios of 1:53 for sheep and 1:59 for goats. They also reported that it was more common to see young males with milk teeth tupping females than mature males.
Animal performance
There was statistically significant difference (P<0.05) in the growth rate of the young animals (preweaner and grower sheep and goats) with those on treatment growing faster (Table 3) . Fewer deaths were observed in treatment animals (10%) compared to control animals (17%) (P<0.05). A lower mortality rate is an indication that more animals were available for breeding and offtake. Reynolds (1985) mentioned that mortality rate was usually between 25 and 40% per annum and Avornyo et. al. (2007) estimated it to be between 20 and 40% in some communities in northern Ghana. The lower than expected mortality rate of the control animals might be because 80% of the control farmers directly made use of veterinary service to provide healthcare for their small ruminants. Any government initiative to support vaccination of small ruminants may be a good decision as Okali and Sumberg (1984) in their estimation said such a policy would be economically viable.
Where treatment probably had the greatest impact was in birthrate as doubling of birthrate was observed in treatment animals, and the difference was highly significant (P<0.0001) ( Table 3) . Reynolds (1985) and Ben Salem and Smith (2008) have reported that increasing the level of supplementary feed for small ruminants was associated with shorter birth intervals, increased birth weight, increased litter size, reduced preweaning mortality and increased growth rate.
Offtake rate was about 20 to 25%, and it was slightly higher in treatment flocks than in control flocks but the difference was not statistically significant (Table 3) . Avornyo et. al. (2007) reported that offtake ranged from 15 to 50% and Koney (2004) estimated it to be at about 20% in small ruminants but added that it could easily be increased to over 50% through proper management of flock. Page97 to avoid damage to crops. Concerning the kids, the female kids appeared to be heavier than the male kids irrespective of treatment ( Figure 1 ). The explanation may be that farmers chose to dispose of bigger male kids leaving a higher concentration of the smaller ones. Not a single control farmer had a male kid that was more than 8 months old. But some treatment farmers had male kids which were up to a year old.
Growth performance of young sheep and goats

Partial Cost-Benefit Analysis
Feed cost per animal per farmer was much higher in treatment animals (US$7.95) than in control animals (US$0.11) (P<0.05) ( 
Conclusion
Introduction of the treatment was associated with a slight increase in flock size particularly the female population. It also resulted in considerable increase in the total weight of all treatment animals put together compared to control animals. The greatest impact of the treatment was in the number of newborns recorded. Therefore selective offer of the concentrate to pregnant and lactating dams for more offspring might be a good strategy.
